Abstract -Development of leaf spots resistant runner peanut cultivars is one of the major demands in
INTRODUCTION
The expansion of peanut production and commercialization in Brazil can be attributed to the development of runner type cultivars, as well as to advances in crop management and industrial practices (Martins 2011) . Runner cultivars in the United States and Brazil have been improved for yield, uniform maturity, pod and seed shape and size, and for processing and sensory tests, resulting in higher yield and better processing crops (Norden et al. 1969) . Another important characteristic for peanut market is oleic/linoleic ratio (O/L), which confers oxidative oil stability, preventing the rancidity of high-fat products. This trait is a growing demand of the peanut edible market.
Development of leaf spots resistant cultivars is one of the main demands for this crop (Martins and Vicente 2010, Holbrook et al. 2014) . Early leaf spot, caused by Passalora arachidicola (Hori) U. Braun (teleomorph: Mycosphaerella arachidis Deighton), and late leaf spot, caused by Passalora personata (Berk. & M.A. Curtis) S.A. Khan & M. Kamal (teleomorph: Mycosphaerella berkeleyi W.A. Jenkins), occur in peanut growing areas worldwide, causing defoliation and yield reducing in more than 50% of the crop without chemical management (Backman and Crawford 1984) . The inheritance of resistance to both leaf spots is quantitative. Despite the identification of resistance sources in cultivated and wild species, there is no completely resistant commercial cultivar (Holbrook et al. 2014) .
Although the use of the accessions available in germplasm banks is low (Nass et al. 2012) , the initial efforts to introduce genes from wild species into cultivated peanut started in the 1970s, and were focused on leaf spots resistance (Stalker et al. 1979 , Simpson et al. 1993 . The laborious and time consuming process of successive backcrossings to achieve the standards of quality and yield for the peanut market is one of the main difficulties reported by peanut breeders worldwide (Ouedrago et al. 1994 , Holbrook et al. 2014 .
Peanut (Arachis hypogaea L.) is an allotetraploid (2n = 4x = 40) with an AB genome derived from the combination of a few individuals from two wild diploid species, A. ipaënsis (B genome) and A. duranensis (A genome) (Kochert et al. 1996 , Fávero et al. 2006 , Grabiele et al. 2012 , Moretzsohn TMF Suassuna et al. et al. 2013 . Research progress over the last few years has provided a better comprehension about the origin of cultivated peanut and its putative relatives, including the development of amphidiploids combining species of different genomes, cross-compatible to A. hypogaea (Fávero et al. 2006 , Fávero et al. 2009 , Bertioli et al. 2011 ). Resistance to peanut leaf spots have been identified in a large number of accessions with A and B genomes, including the wild specie A. duranensis (Fávero et al. 2009 ).
The present study reports the identification of runner market type peanut pre-breeding progenies, in the first backcross generation, derived from the cross Runner IAC 886 x (A. ipaënsis x A. duranensis) 4x . Indeed, progenies with yield, oil content and O/L ratio similar to the cultivated control used as recurrent parent are reported, and variation for seed size is discussed. The selection of leaf spots partial resistant segregating plants is also reported. (Cruz and Carneiro 2006) with two replications and two common checks (Runner IAC-886 and a Runner local selection). Experimental plots were formed by two 2 m long rows (0.76 m between rows and 0.10 m between plants). Fertilizers and calcarium were added according to soil analysis and recommendation for peanut production; fungicides were not applied to favor leaf spots progress. Disease resistance was evaluated 130 days after sowing (DAS), for both early and late leaf spots, based on foliar lesion area and defoliation grade scale proposed by Subrahmanyam (1990) , varying from 1 (no symptoms) to 9 (complete defoliation). In each row, ten plants were individually evaluated and an infection intensity index (I) was calculated (Amaral 1969) . The angular transformation of I permits the analysis of variance (Czermainski 1999) . Plants were harvested at 135 DAS, and pod yield (extrapolated to kg of peanuts in shell per hectare) was recorded for each plot.
MATERIAL AND METHODS
Yield and market quality evaluations were proceeded in the following crop season, without disease interference; the twelve F 3:5 progenies were tested under an augmented block design, with three replications and two common checks (Runner IAC-886 and a Runner local selection). Experimental area climate, soil and management were the same described for the disease resistance evaluation. Plots were formed by four 5 m long rows, spaced 0.10 m between plants and 0.76 m between rows. Plants were harvested at 140 DAS. Pod yield, weight of 100 seeds (W100S) and seed/pod weight ratio were evaluated.
Five runner type F 3:6 progenies were phenotypically selected for pod uniformity. These progenies and the cultivar IAC Runner 886 were tested in the 2012/13 crop season in Santa Helena de Goiás, southwest region of the State of Goiás, in the experimental area of Fundação Goiás. Climate and soil classification were similar to the experimental area of Embrapa Rice and Beans, except for have being previously cultivated with cotton. The experimental design was complete randomized blocks with four replications. Plots were formed by four 5m long rows, spaced 0.10 m between plants and 0.76 m between rows. Fertilizers and calcarium were applied as described before, as well as disease and pest management. Plants were harvested at 140 DAS. Pod yield, W100S and seed/ pod weight ratio were evaluated.
A sample of twenty seeds from each plot of the 2011/12 and 2012/13 crop seasons was used to evaluate oil content and fatty acid composition. Oil content was determined by using a nuclear magnetic resonance spectrometer H1 OXFORD MQA 7005 (AOCS 2004) . Oleic and linoleic acids were estimated by measuring near-infrared from 1 mL of peanut oil seeds. The procedure was carried out based on transflectance obtained in a NIR spectrometer (XDS ™ Masterlab, Inc Foss, Höganäs, Sweden), in the Advanced Chemistry Laboratory of Embrapa Cotton, State of Paraiba, Brazil.
Analysis of variance and means grouping were carried out using the software Genes (Cruz 2006) . Additionally, the following parameters were estimated: coefficients of variation, broad-sense heritability (h 2 ), CVg and CVg/ CVe ratio.
RESULTS AND DISCUSSION
Favorable weather conditions for foliar disease development occurred in the 2010/11 crop season. Late leaf spot was severe, leading to intense defoliation in all LPMs, similar to the susceptible control, Runner IAC 886. No significant difference was detected for disease index (I). The intense defoliation observed in all the progenies, leading to plant evaluations with disease scores greater than 8, showed that these progenies were not a source of high levels of leaf spots resistance. Although resistance to late leaf spot had been found in A. duranensis accession V14167 (Fávero et al. 2009 ), the amphidiploid used in the present study (A. ipaënsis K30076 x A. duranensis V14167) 4x has only partial resistance to fungal diseases (data not shown).
Some segregating plants in the LPM 13, LPM 16, LPM 17 and LPM 21 progenies were evaluated with scores 6 (severe lesions in lower and middle leaves; less severe lesions in top leaves; extensive defoliation of lower leaves; defoliation of some leaflets evident in middle leaves) and 7 (lesions in all leaves but less severe in top leaves; defoliation of all lower and some middle leaves) (Subrahmanyam et al. 1990) . Considering that the recurrent parent exhibited high severity, the partial resistance observed in these plants can be attributed to genes inherited from the wild species of the amphidiploid used as donor parent. These segregating plants were cloned before harvest and will be used as a source of partial resistance. Leaf spots partial resistant germplasm lines were developed (Stalker et al. 2002 , Isleib et al. 2006 ) based on the interspecific population A. hypogaea x A. cardenasii (Stalker et al. 1979) . The germplasm line N96076L was used in the breeding of the partial resistant cultivar Bailey (Isleib et al. 2011) , which requires a reducedcost fungicide program (Holbrook et al. 2014) . The partial resistant plants selected in the present article were crossed with high yielding/partial resistant cultivars, generating new breeding populations, aiming to select transgressive resistant genotypes in future evaluations.
There was no difference for pod yield (P=0.423) in the 2010/11 evaluation (Table 1) . This trait was low in all treatments, including the cultivated control Runner IAC 886, due to intense defoliation caused by early and late leaf spots. Furthermore, maturity, growth habit, pod shape, seed shape, pod size, seed size and seed color were similar to the runner cultivar used as control. These observations encour- Pod yield and W100S had significant effect (P=0.05) in the 2011/12 crop season evaluation. No significant differences were observed for seed ratio, oil content and O/L ratio ( Table 1 ), indicating that processing qualities of these progenies are similar to the runner cultivar used as control. The CVs were relatively low for pod yield, W100S, seed ratio, oil content and O/L ratio. Progenies were classified in six groups for pod yield ( Table 1 ). The group with the highest pod yield was formed by LPM 20 (3,811.12 kg ha -1 ) and the cultivar used as control in this experiment, IAC Runner 886 (3,560.89 kg ha -1 ). These values are close to those observed in commercial fields with runner type varieties in Brazil. Another control (Runner selection) and LPM 18 had pod yield higher than other treatments (over 3,000 kg ha -1 ) ( Table 1) .
The grouping means test classified the progenies in seven groups for W100S, with means ranging from 26.86 to 84.47 g. (Table 1 ). Seed weight is important to classify genotypes according to seed size for market. W100S between 50 and 70 is considered Runner market type, an international pattern for peanut commercialization; W100S higher than 70 is considered Jumbo type, a specific market for snacks. LPM 13, LPM 14, LPM 19, LPM 18 and LPM 20 progenies could be classified as runner market type, while LPM 15, LPM 12, LPM16 and LPM 17 could be considered as large seed progenies, or Jumbo (Table 1 ). The W100S of the recurrent parent was 64.23 g.; therefore, seed size of the jumbo type progenies can be attributed to transgressive segregation for this trait. The same was observed by Stalker et al. (1979) , who reported that some interspecific lines (A. hypogaea x A. cardenasii) presented high yield and transgressive segregation for seed size. Fonceka et al. (2012) detected high levels of variability for yield component traits in the BC 3 F 2 interspecific population A. hypogaea cv. Fleur 11 x (A. ipaënsis x A. duranensis) 4x ; however, the genotypes that had better performances than the cultivated parent in number of pods per plant had similar W100S. In the 2011/12 progenies evaluation, the estimated broad-sense heritability, the coefficients of genotypic determination and CVg/CVe ratio for pod yield and W100S were high (Table 1) . These values are similar to those obtained with the BC 3 F 2 interspecific population reported by Fonceka et al. (2012) , and superior to those observed for advanced cultivated lines (Gomes and Lopes 2005) , indicating a favorable condition for selecting superior genotypes for these traits under the current experimental conditions. Segregating plants for yield, pod uniformity and pod shape were selected in the interspecific progenies evaluated in the 2011/12 crop season, resulting in the introduction of new 43 runner type lines in the peanut breeding program of Embrapa.
Due to phenotypical observations on yield and pod uniformity (absence of one seeded pods), progenies LPM 12, 13, 18, 20 and 22 were selected for yield and market evaluation in the 2012/13 crop season, under complete randomized design with four replications, in a high fertility experimental area (previously cultivated with cotton), in Santa Helena de Goiás. Pod yield, W100S, oil content and O/L presented significant effect (Table 2) ; seed/pod weight ratio was similar to the cultivated control. The production recorded was much higher than the previous evaluations for all the progenies and for Runner IAC 886, probably due to the fertilizer residual from the previous crop. Pod yield did .90, and they can all be classified as runner market type. There were no differences for oil content and O/L ratio among the treatments. As detected in the 2011/12 evaluation, the estimated broad-sense heritability, the coefficients of genotypic determination and the CVg/CVe ratio for pod yield and W100S were high (Table  2) , making feasible the selection of genotypes with high yield for the runner market.
Difficulties in selection of interspecific lines for leaf spots resistance and yield had previously and simultaneously been reported (Stalker et al. 1979 , Ouedrago et al. 1994 , Santos et al. 2011 , leading to the use of intensive and time consuming backcross programs, in order to recover the agronomic traits profile required for market. In the present study, high yielding interspecific progenies of runner market type with seed size for different markets were identified in the first backcross generation, attesting the potential for economic exploitation of the wild species reported by Stalker et al. (1979) and Fonceka et al. (2012) . Partial resistant, high yield runner lines were selected and crossed with high yield/partial resistant cultivars to generate new breeding populations. Evaluations of these interspecific runner lines are under course aiming to select new high yield/partial resistant lines, in order to meet the growing demand of the peanut market in Brazil. 
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